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A single stage experimental investigation of a variable camber inlet
 
guide vane, rotor, and variable geometry stator was conducted to determine
 
the influence of radial and circumferential inlet flow distortion on the
 
stage overall performance characteristics and stall margin. Tests were
 
conducted with two settings of the variable camber guide vane, referred
 
to as sea level takeoff (SLTO) and cruise configurations. Both config­
urations were tested at 70, 80, and 100% of the SLTO design equivalent
 
rotor speed. The 70% speed condition was the design cruise rotor speed
 
and corresponds to a supersonic flight Mach number of approximately three.
 
The stage had- a hub/tip ratio of approximately 0.5 and a tip diameter
 
of approximately 43 inches, and in general resembled the front stage of
 
a compressor for a high cruise flight Mach number engine. The variable
 
geometry guide vane was designed with 63-Series airfoils and comprised a
 
fixed forward segment and two articulated flaps. The rotor was designed
 
with circular arc airfoils and had a tip inlet relative Mach number of
 
1.15. The variable geometry stator was designed with 65-Series airfoils
 
and comprised two adjustable segments that permitted variation of the
 
leading and trailing edge metal angles.
 
When operating at SLTO design rotor speed in the SLTO configuration,
 
the radial and circumferential distortion resulted in 29 and 40% reduc­
tions in stall margin, respectively. At cruise rotor speed with radial
 




than that for the SLTO configuration with distortion. The stall margin
 
of the cruise configuration at cruise rotor speed with circumferential
 
distortion was 19% greater than that for the SLTO configuration with
 
distortion. The circumferential distortion caused a slightly greater
 




The decrease in compressor inlet flow and, hence, axial velocity
 
between the sea level takeoff (SLTO) design point and the cruise design
 
point of high flight Mach number turbojet engines imposes a wide inci­
dence angle operating range requirement on the compressor front stage
 
rotor. Distortion of the compressor inlet flow can result from aircraft/
 
engine inlet flow nonuniformities and/or flow instabilities. Distortion
 
will result in further reduction in local inlet axial velocity and, con­
sequently, further increase in local incidence angle to levels that may
 
result in significant loss in compressor efficiency and stall margin.
 
An experimental investigation was conducted with a single stage com­
pressor to evaluate the extent that variable geometry concepts for inlet
 
guide vanes and stators can be applied to provide adjustment of the blade
 
section velocity triangles and thereby increase the stable operating
 
range of compressor front stages. A variable camber inlet guide vane,
 
rotor, and two variable-geometry stator configurations (designated Stator A
 
and Stator B) were designed, fabricated, and tested with uniform inlet
 
flow over a range of equivalent rotor speeds from 50 to 110% of the SLTO
 
design rotor speed. Overall and blade element performance data for the
 
undistorted inlet flow tests of the Stator A and Stator B stages are
 
presented in References 2 and 3, respectively. The stage with Stator B
 
was selected for subsequent overall performance tests with (1) circumfer­
entially distorted inlet flow generated by means of a 90-degree sector
 
distortion screen and (2) radially distorted inlet flow generated by
 
means of a 360-degree radial distortion screen that covered 40% of the
 
outer annulus area. The distortion screen porosity was selected to pro­
vide a total pressure drop of 7% at a stage inlet Mach number of 0.42.
 
Tests with the two distorted inlet flow conditions were conducted with
 
1) 
two settings of the variable camber guide vane and variable geometry
 
stator blading referred to as-SLT0 and cruise configurations. The
 
cruise rotative speed was selected as 
70% of the SLTO value and corre­
sponds to 
a supersonic flight Mach number of approximately three.
 
Details of the aerodynamic and mechanical design of the stage blading
 
and compressor rig are presented in Reference 1. 
This report presents the
 
overall performance results obtained with the Stator B stage operating
 






Details of the compressor research facility, test rig, blading design,
 
and instrumentation for the tests with undistorted inlet flow are pre­
sented in References 1 and 3. A description of the test equipment par­




A sketch of the variable-geometry stage is shown in figure 1 and
 
pertinant flowpath dimensions are shown in figure 2.
 
Two design settings of the variable camber inlet guide vane and
 
variable-geometry stator blading are referred to as sea level takeoff (SLTO)
 
and cruise configurations. The SLTO configuration was designed to provide
 
axial inlet flow (zero rotor prewhirl) at the exit of the inlet guide vane
 
and near-axial stator exit flow. 
The cruise configuration was designed
 
to provide 35-degree hub/20-degree tip rotor prewhirl and 30-degree
 
hub/25-degree tip stator exit air angle distribution. The variable camber
 
guide vane comprised a fixed leading edge segment and two articulated
 
flap segments. The variable-geometry stator had adjustable leading and
 
trailing edge metal angles by virtue of two variable-chord-angle segments.
 
Photographs and section views of 
the guide vane and stator are shown in
 
figure 3 to illustrate the SLTO and cruise configurations. Geometry
 
details of the variable-camber inlet guide vane, rotor, and Stator B
 
are summarized in table la, Ib, and 1c. 
 Symbols and performance var­




Table 1. Design Data
 
a. Inlet Guide Vane Geometry
 
Airfoil Series: 

































































































Airfoil Series: Circular Arc
 










90 48.6 18.8 29.8 31.2 1.4 3.24 1.42 0.0744 6.1 0.024
 
70 
 52.5 32.5 20.0 41.2 1.4 3.43 1.30 0.0641 4.3 0.024
 
50 56.1 42.1 14.0 48.2 1.2 3.63 1.20 0.0542 3.8 0.033
 
30 59.6 48.6 11.0 53.6 0.4 3.82 1.12 0.0445 3.3 0.058
 




Percent Span K2K1 i Co o6 (from tip)
 
90 Same as SLTO Configuration -1.7 Same as SLTO Configuration 6.2 0.030 
70 Same as SLTO Configuration 2.3 Same as SLTO Configuration 4.3 0.018 
50 Same as SLTO Configuration 4.3 Same as SLTO Configuration 2.9 0.030 
30 " Same as SLTO Configuration 4.9 Same as SLTO Configuration 2.3 0.064 
10 Same as SLTO Configuration 4.5 Same as SLTO Configuration 2.5 0.125 
Table 1. Design Data (Continued) 
c. Stator B Geometry 
Airfoil Series: 
























































































































Two distortion screens were designed and fabricated for these tests:
 
one 90-degree sector screen for circumferential distortion of the inlet
 
flow, and one 360-degree screen that covered the outer 40% annulus area
 
for radial distortion of the inlet flow. The screens were designed to
 









This total pressure loss gave the same axial velocity distortion at the
 
rig design inlet Mach number of 0.42 (at the screen location) as that
 
calculated for a total pressure loss of .0.15 at a Mach number of 0.6.
 
The required screen porosity was obtained as a function of
 
(Pmax - Pmin)/qavg and Mavg from Reference 4. The terms qavg and Mavg
 
refer to the average velocity equivalent pressure and Mach number imme­
diately downstream of the screen. Both screens had a 0.028-inch diameter
 
wjre on a 4 mesh.
 
The screen was located 9.7 inches upstream of the inlet guide vane
 
leading edge, as shown in figure 2. Photographs showing the radial
 






Overall performance with distorted inlet flow was based on measure­
ments obtained at Instrumentation Stations 0 and 2A, shown in figures 1
 
and 2. Four radial rakes spaced approximately 90 degrees apart and
 
having Kiel type total pressure sensors at the 10, 30, 50, 70, and 90%
 
span positions (from the outer wall) were located at Station 0. Four
 
approximately equally spaced wall pressure taps were provided on both
 
the inner and outer wall at Station 0 for static pressure measurement.
 
The circumferential locations of these instruments relative to the 90­
degree distortion screen are shown in figure 6. Weight flow was measured
 
using an orifice in the inlet duct, and inlet temperature was measured
 






The circumferential locations of instruments at Station 2A are shown
 
in figure 7. Stage exit total pressure was measured by means of circum­
ferential rake probes. For the radial distortion, two probes were used;
 
one probe had three 14-tube rakes at 10, 50, and 90% span and the other
 
probe had two 14-tube rakes at 30 and 70% span. These probes were posi­
tioned 18 degrees apart. A third probe having two 14-tube rakes at 30
 
and 70% span was installed for the circumferential distortion test.
 
This probe was located in the expected region of distorted flow at
 
Station 2A as shown in figure 7. The probe was repositioned radially
 
for each test point to cover the 10, 30, 50, 70, and 90% span locations.
 
The three rake probes could also be repositioned in circumferential
 
slots to keep the stator wakes approximately centered on the rakes
 
when the stator geometry was changed from the.SLTO to the cruise con­
figuration. Two Kiel head radial rakes were also used at Station 2A
 
for. total pressure measurement. One rake was connected to manometers
 
for the purpose of setting pressure ratio conditions and the other rake
 
was close-coupled to fast response pressure transducers for stall tran­
sient total pressure measurements. For the circumferential distortion
 
tests an additional radial rake was installed to'provide stall transient
 
measurements in the distorted as well as in the undistorted flow region.
 
Static pressure at Station 2A was measured by means of four static pres­
sure taps on the inner and outer wall, located as shown in figure 7.
 
Stage exit temperature was measured by means of four radial total
 
temperature rakes spaced approximately 90 degrees apart. The data
 








Overall performance data were obtained for the SLTO and cruise
 
geometry configurations of-the variable-geometry stage at rotor speeds
 
of 70, 80, and 100% of the design equivalent rotor speed. Four data
 
points were recorded at each rotor speed to define the stage character­
istic from choke to stall. The approximate steady-state stall point
 
was determined from rotor blade strain gage output monitored on oscil­
loscopes and stage exit total pressure indicated on manometers. The
 
near stall point was set as close to the stall flow as practical.
 
Transient measurements of orifice pressures, stage inlet and exit
 
total pressures, and rotor speed were obtained at the rate of 600 samples
 
per minute as the stage was operated into and out of stall at each rotor
 
speed to precisely define the stall point. This procedure is described
 




Two different methods of data reduction were utilized to calculate
 
overall performance for the radial and the circumferential distortion
 
configurations. For the radial distortion, the method described in
 
Reference 2 was used with the exception that stage inlet total pressure
 
was the mass flow average value calculated from the Station 0 radial
 
rake total pressure data rather than the plenum pressure. Linear inter­
polation between the Station 0 inner and outer wall static pressures
 
was used to define local Mach number and weight flow. Stage exit pressure
 
was obtained by mass-flow averaging the wake probe data first circum­
ferentially at each span location (to define the radial profile) and then
 
mass-flow averaging radially. Linear interpolation between inner and
 
outer wall static pressure data was used to define local Mach number
 
and weight flow at Station 2A.
 
The stage exit average temperature was obtained by arithmetically
 
averaging the four radial rake temperature measurements at each of five
 
span locations to obtain a radial profile, and subsequently calculating
 
the mass-flow average of the radial profile.
 





Because the existing data reduction computer programs were not
 
designed to handle an asymmetric flow distribution, a separate computer
 
program was prepared for calculation of overall performance for the
 
circumferential (90-degree sector screen).distortion configuration. Two
 
sets of radial profiles of total pressure and total temperature were
 
generated by means of the instrumentation located in and out of the
 
distorted flow regions at Stations 0 and 2A. The radial static pressure
 
distributions at Station 0 and 2A were based on linear interpolation of
 
the appropriate inner and outer wall static pressures. Mass-flow average
 
values of total pressure and total temperature were thus obtained for
 
the distorted and undistorted flow. Assuming that the circumferential
 
distribution of distorted and undistorted flow maintained approximately
 
the same proportion between Station 0 and Station 2A, the overall average
 
















(3) T2A undistorted + (1) T2A distorted
 




Distortion Screen Total Pressure Loss
 
The total pressure loss achieved with the radial and circumferential
 
distortion screens is presented in figure 8. The design values of total
 
pressure loss for inlet Mach numbers of 0.6 and 0.42 are shown for com­
parison with the data. The measured total pressure loss for both screen
 
configurations is in good agreement with the design pressure loss of
 
0.067 for a Mach number of 0.42. A reasonable extrapolation of the
 
data includes the design pressure loss of 0.15 for an inlet Mach number
 




ratio across the screens. Typical radial and circumferential distributions
 
of total and static pressure at Station 0 obtained with the two distortion
 
screens are shown in figures 9 and 10, respectively. Static pressure
 
distributions for undistorted flow are included for comparison.- The Mach
 




Stage pressure ratio and adiabatic efficiencies obtained with the
 
radially distorted inlet flow are presented in figure 11 for the SLTO
 
configuration and figure 12 for the cruise configuration. Overall per­
formance results for the circumferentially distorted inlet flow are
 
presented in figures 13 and 14 for the SLTO and cruise configurations,
 
respectively. In each figure the stall line and the data points on the
 
stall line were obtained from stall transient data. Pressure ratio and
 
efficiency obtained with undistorted inlet flow (Reference 3) are included
 
in the figures for comparative purposes. In general, the pressure rise
 
characteristics in figures 11 through 14 indicate a significiant change
 
in the stall line at high rotor speeds and very little change at the
 
low rotor speed. The stall lines for the SLTO and cruise configurations
 
with undistorted and distorted inlet flow are compared in figure 15.
 
The SLT0 configuration stage peak efficiency in figure 11 does not appear
 
to be affected by the radial distortion. The cruise configuration peak
 
efficiency shown in figure 12 is down approximately 2 points. The circum­
ferential distortion affected the peak efficiencies of both the SLTO and
 
cruise configurations, with the largest reduction in efficiency, about
 
5 points, occurring with the cruise configuration. No firm conclusions
 
can be drawn with respect to efficiency because of the simplified tech­
niques used in averaging for circumferential distortion.
 
The influence of the two distortion conditions on the stall margins
 
was evaluated on the basis of a pseudo operating line connecting the SLTO
 




labeled A and B on the typical constant rotor speed line in the figure,
 
the stall margin is defined as
 
6W.)B 
- (w 13%)A X100 
where PR is the stage pressure ratio and subscripts A and B refer to the
 
intersection of the speed line with the operating line and stall line,
 
respectively. Discussion of the significance of this stall margin defini­
tion is presented in Appendix C.
 
The 100 and 70% rotor speed lines of the SLTO and cruise configurations
 
operating with radial and circumferential distortion were evaluated in
 
this manner. The results are presented in table 2. In general, for
 
undistorted flow, the SLTO configuration had slightly greater stall
 
margin than the cruise configuration at 100% of design equivalent rotor
 
speed (SLTO conditions); and the cruise configuration had slightly greater
 
stall margin than the SLTO configuration at 70% of design rotor speed
 
(cruise) conditions. At cruise conditions (70% speed) the cruise config­
uration stall margin with radial distortion was 16.5% greater than that
 
of the SLTO configuration. With circumferential distortion the stall
 
margin of the cruise configuration at cruise operating conditions was
 
approximately 19% greater than that of the SLTO configuration. These
 
comparisons reflect the apparent compensation of the cruise configuration
 
rotor prewhirl for the reduced axial velocities (in the distorted flow
 
region) which tend to maintain tolerable rotor incidence conditions. A
 
tabulation of basic data obtained from the distortion tests is presented
 






Table 2. Evaluation of Stall Margin
 
Configuration 	 SLT0 Cruise
 
Percent Design 	Equivalent Rotor Speed 100 70 100 70
 
Stall Margin: 	 Undistorted,% 48 37 40 39
 
Stall Margin: 	 Radial
 
Distortion,% 34 24 31 28
 
Stall Margin: 	 Circumferential
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Figure 1. Compressor Rig Showing Axial Location of Distortion Screen and Instrumentation Stations GS 2120G
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Fu 59.5 
Figure 2. Section View of Flowpath GS 6614C 
Variable-Camber 
Inlet Guide Vane 
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Figure 3. Variable-Geometry Inlet Guide Vane and Stator B 
 GS 6613C
 
Figure 4. 360-Deg Radial Distortion Screen FC 14927
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208.50 1500 0 Kiel Total Pressure Radial Rake 
Ak Wake Total Pressure Rake 50 186(10,30,50,70, and 90% Span) 
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Cruise Configuration Rake (2 Head) 
Figure 7. Instrumentation Station 2A, View Looking Upstream 	 FD 27413 
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Figure 13. 	 Overall Performance With 9O-lDeg Circumferential
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DEFINITION OF SYMBOLS'AND PERFORMANCE VARIABLES
 
Definition of Symbols 
AA Flow path annular area, ft
2 
c Chord length, in. 
im Incidence Angle, deg (based on equivalent ci
arc meanline for stators) 
rcular 
M Mach number 
P Total pressure, psia 
PR 
p 
Stage total pressure ratio 
Static pressure, psia 
S Blade spacing, in. 
SLTO Sea level takeoff 
T Total temperature, OR 
t Blade maximum thickness, in. 
W Actual flow rate, lbm/sec 
'Y0Blade chord angle, deg 
aRatio 
5 ° 
of total pressure to NASA standard 
pressure of 2116 psf 
Deviation angle, deg 
sea level 
lad Adiabatic efficiency 
o Ratio of total temperature to NASA standard 
level temperature of 518.7°R 
sea 
K Blade metal angle, deg (based on equivalent 
lar arc meanline for stator vanes) 
circu-
Solidity, c/S 
Blade camber angle, deg (based on equivalent 
lar arc meanline for stator vanes) 
circu-
Subscripts 
O Compressor inlet instrumentation station 
2A Stator exit instrumentation station 
A Point on operating line 
B Point on stall line 
Superscripts 
Mass average value 
99 






























This appendix presents basic distortion data in tabular form. The
 
following data are presented:
 
1. 	Wall static pressures for Instrumentation Stations 0, 1, 2,
 
and 2A (See figure 1.)
 
2. 	Total pressure at 10, 30, 50, 70, and 90% span from tip
 
for Instrumentation Stations 0 and 2A
 
3. 	Total temperature at 10, 30, 50, 70, and 90% span from tip
 
for Instrumentation Station 2A.
 
Data for the test with 360-degree radial distortion are presented in
 
table B-1. Data for the test with 90-degree circumferential distortion
 
are presented in table B-2. Each page of the tables represents one data
 
point and is identified accordingly by W46-, data point number, and rotor
 
speed. Data omissions in the tables indicate faulty data; these data
 
were not used in the performance calculations.
 
The circumferential locations (circ. loc. deg.) refer to those shown
 
in the instrumentation diagrams in figures 6 and 7 for Stations 0 and 2A.
 
The circumferential locations for the Station I and 2 static pressure
 
data are referenced to the O-degree location indicated in these figures.
 
'H 
Table B-i. Basic Distortion Data 360-Degree Radial Distortioni 
w/A 77qp41m/y 
360 DEGREE RADIAL DISTORTION 
• / 
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DISC.-ARGE TOTAL TEMPERATURE 
STAT:O.N 2A 
PERCEXT SPAN FRO" TIP 
























INLET TOTAL PRESSURE 
STATION 0 
PERCENT SPAN FROM TIP 




























DISCHARGE TOTAL PRESSURE 
STATION 2A
PEPCENT S0 AN FROM TIP 








* (CEREES) 351 554 355.5 357 359 1.5 4 6 9 
16.051 16.306 16.281 16.353 16.021 16.187 16.413 15.362 16.064 
Table B-i. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
*-G /63.707 A/ t 
,,GL-,O4L : STOUTIO,'J35- h P0I T ",UMSER 222. 




LOC. STATIO, 3 LX. z.TATIO:. 1 LZC. STATIO= 2 L.C. STATI:: 2,
UT. TP T:? . TIP J TI? H3 
4- 1 16 '4.057 3 3.I67 1, 45 16j02L 15.795155 !:.904 14v00 i 2 13.782 14.133 94,5 11,: 4 15 132 99 16.103 15.776 
225 3.710 14.:7 -7. 1.- C5.155 193.5 15.040 15, 49 
fl5 13.v 2 .3% 2aoo3 13774 14.142 270 15.212 306 16.032 









DEG. 1 30 50 70 90
 
51 552.12c ,7.90: 5,3.060 541.24C 541.94 
186 5rt.7;- 542.fl 543.4-0 5tL!,I4j -1-2,250 
283 332:.330 347L100 h3.87O .005120 
I..LT TCTAL P..S... 
STATICf: 3 
CIA". P......7 5PA: Fiov TIP
 
a2 50 70 90
 
9 .295 1,353 14.670 14.686 14.694
 
99 4A-1'2 14.347 14.692 24.589 4.704
 
I" 14.534 14.320 24-702 1/-.699 14.693
 
27' i',,312 Z.264 14.638 i'691 IA.693
 
.... :IARZE TOTAL DtRESSU, 
STATIO\ 2A
 
CIPC. PEACE'.T SPA.': FRO: TIP 
LG.m
 
DES. 13 30 50 7 3
 




* (DSG: EE$) 351 554 355.5 357 359 1.5 4 6 9 
15$44 36.067 16 150 0.12, 15.894 15 06 16.210 16.C92 15.858
 
Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
WVV&4'in /507.010 
360 DEGREE RADIAL DISTORT:0., P IT NJk2ER 224. 
SLT O COAJTirV4t/7.tQ ?Of. E:u/Arn I~.'fD/? 
..ALL STATICS 
C;RC. CIRC. 
LGC. $TA7IC., LOC. STATIO2: 1 LXC. STATIO' 2 LOC. 
DEQ. TIP HUa CEG. TIP HUL DCG. TIP HUB OEG. 
45135 13.71913.6&8 13.76i.8a2 3102 13.55 -!5355 LL303 94,5 lt.846 14.80614.781 4599 
222 14.711 13.030 1 T,5 12,.29 18c 15.573 14.856 193.5 





CIRC. PERCENT SPAN FROM TI0 
LOC. 
DEC. 10 33 52 70 90 
51 5459"U 64B.233 5qg 2 539.210
 
136 550.133, 54!. O3 41.2: 539.213 B9.21t
 




:LET TOT,L 02ESSURE 
STATIC:: 0 
CIRC. pERCENT SAN FROM TIO 
LOC.
 
DEG, 10 30 50 70 90
 
9 14,21 14.2-7 11,690 14.691 14.685
 
99 14f260 14.314 14.702 1-u.697 14.704
 
129 14.23 IA,1243 14.719 14.706 1.704
 
279 14.207 14.273 14.698 14,700 14.705
 
ZISCHARGE TCTIL PRE&SUXKE 
STATIO': 2A 
CIRO. PERCENT SPA' FR)V TIP 
LOC. 
DE. 10 3 50 70 90 




(DEGREE3) 351 334 353.5 357 359 1.5 6 
 9
 












Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
w l a tO03.1io d *lba A/13 ff3 
350 DZGREE RADIAL ZI&TOZTION PVIJT NUNIflER 220. 
51.o COMFj&URAIok 
.,ALL STATICS 
90 %t/VAzflct t'7r,' 6P9t6 
CIRC. 
LOC. STATIC. D 
CIRC. 
LOC. STATION 1 
CIRC, 
LOC0 STATIC 2 
IRC. 
LOC, STATION 2A 
DEG TIP ;!U- DEG. TIP UB EcO TIP HUB DEG. TIP HU3 
'+5 13.452 lo,6' 3 1:.261 10 * 14.179 45 14.635 14.222 
135 12.4 O 13.633 102 13 277 1.701 94.5 15.038 14.097 99 14.620 14.38e 
225 13.437 13.635 157.5 1Z.214 180 14.76 14.205 193.5 14.551 14.270 
315 1,44 13.60 286.5 3.251 13.712 270 14.335 306 14-473 
DISCHAR G TOTAL TEV t ERATJRE 
STATION 2A
 




DE. 1Z0 3: 50 70 9D
 
51 525.53C 522.430 51 .S90 51E.ego r19.280 
163 5Zz,75C 523.610 523.460 519.28: 519.280 
265 525.970 523.220 520.450 519.570 520.070 





CIRC, t3ERCENT SPAN FROM TIP 
LCC 
SEGo 10 30 50 70 90
 
9 iL Cl.O 14.103 14.650 14.686 14,701

99 14.067 14.11f 14.695 14.697 14.702
 
189 14.036 14.051 14.703 14.71' 14.683
 





 CIRC. PERCE'!T SPA'! FROM TIP 
LOC.
 
D:.$, 1- 3 50 70 90
 
2C2.5 6.396 6.395 16.423 
225.5 16.337 165394
 
• (;EGaEES) 5.31 354 35S.5 307 359 1.5 4 6 9 
14.J1 14.659 15.046 I 993 14.874 I4.230 14.959 1,.957 1.7s5 
I 
Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
w-g/I *tflf.lo n P /8 9 
360 DEGREE RADIAL DISTORTION POINT NUMBER 227. I 
54h*0 Coflr~ic A7DAV 
WALL STATICS 
S0 V. EQLJ/VAA/-Mr R4;TOI2 6PrL) 



















45 13.718 13.945 3 13.582 10 * 15.529 45 17.563 16.455 
135 13.723 13.935 102 13.206 14.019 94.5 16.933 15.535 99 16.897 16.407 
225 13.728 13.939 137.5 13.556 IO 16.444 15.526 1 193.5 16.853 16.512 
315 13.713 13.916 2E6.5 13.593 14.042 270 15.599 306 16.835 
DISCHARGE TOTAL TEMPERATURE 
STATION 2A 
CIRC. PERCENT SPAN FROM TIP 
LOC. 
DEG. 13 30 50 70 90 
51 569.960 560.330 552.270 55C.660 548.240
 
I&6 569.1G0 560.730 553.030 549.950 551-470
 




INLET 	TOTAL PRESSURE 
STAT I0N-: 0 
CIRC. PE:CE;,T SPAN FROM- TIP 
LOC.
 
DEG. 1 30 50 70 90
 
9 1.253 14.271 14.6b2 14.620 14.5-2
 
99 14o24 la,272 14.634 1t.,86 14.692
 
189 14.236 14.228 14.695 1.6S8 14.684
 










DE, 10 B0 50 70 90
 
208.5 18.5s9 17.965 	 17.656
 
226.5 	 18.299 17.811
 
* (D:GREES) 251 354 355.5 357 359 1.5 4 6 9 
10.4,9 16.797 17,006 i .p 16.441 1,.712 17.003 16.934 16.473
1 
Table B-1. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
360 DEGREE RADIAL DISTORTION POINT NUMBER 228. 
S470 CoA)r/VPA7A1 V % t,riNvALfkTr E017%d 5,Ptv 
WALL STATICS 
CIRC. CIRC. CIRC. CIRC. 
LOC. STATIC 0 LOC. STATION I LOC. STATION 2 LOC. 
DE3. TIP HB DEG. TIP HUB DES. TIP HUB DEG. 
43 13.551 13.771 3 13.321 1O * 15.214 45 
13i5 13.524 13,754 102 13.324 13.912 94.5 16.586 15.239 99 
225 13.568 13.757 IP.7.5 13.302 180 16.253 15.281 193.5 









DEG. 10 30 50 70 90
 
51 564.C40 556.41C 549.960 547.950 548.350
 
136 564.040 556.000 549.960 547.140 549.150
 












DEC. 10 30 50 70 90
 
9 14.13 1,.211 14.677 1 .68 14.691
 
99 14,152 14.236 14.695 14.691 14.594
 
1S9 !-.137 14.142 14.690 14.577 14.681
 










DEG. I0 3C 50 70 90
 




(DEGREES) 351 254 255.2 257 359 1.5 4 6 9
 














Table B-i. Basic Distortion Data 36U-Degree Radial Distortion (Continued)
 


















LOC. STATION 1 
~c-. TIP HUB 
3 13.086 
102 13.!C 13.719 
187.5 i3.052 


















LOC. STATION 2A 
DEG. TIP HUn 
45 15.858 15.482 
99 15.929 15.569 





DISCHARGE TOTAL TEMDERATUR' 
STATION 2A 
PERCEN;T SOAl FROM TIP 

























IN-ET TOTAL PRESSURE 
STATION 00ERCET SPAN FROV TIP 




























DISCHARGE TOTAL PRESSURE 
STATION 2A 
DERCEhT SPAN FROM TIP 








€E(DEGREES) 351 354 355.5 357 359 1.5 4 6 9 
15.832 16.007 16.320 16.113 15.751 15.894 16.082 16.145 15.791 
Table B-i. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
360 2)ESREE RADIAL DOISTORTION OIPJT NUMBER 225. 




C RC.CIRC. CIRC. CI. 
 2 LOC. STATION 2A
 STATIC:; 0 LOC. STATION I LOC. STATION =
LOC. 
-U TIP HUB HU E. TIP HU
DES,. TI? 
I" DiJC . TIP HUB TG 
45 14.565 1".O050
* 13.98745 1 .C16 13.271 3 12.7' 

13b 12. 95 Un2r 132 12.b90 1f.352 94.5 15.144 13O949 99 14,534 1'.2S5 
!. 1'..9.2 14.055 193.5 14.507 14J132
1S7.5 12.5--2 

315 12.;4S 1j.2 66 2 .3 12.546 i2.234 270 14.23- 306 14.393

225 l1.963 13.2&4 

DISCHARGE TOTAL T-,,x;,ATU'E 
ZTATI2I 2A 
CiC. 'E,,CENT S0AP FROM TIP 
LOC. 
Z'3. 10 30 50 70 90 
51 590.320 54&.670 5:.020 ;41.420 542,640
 
136 32.AC 54?.050 541.420 541.420
;:5,24, 

















9 131517 13.9'4 14.686 14.63 14.691
 
99 13 378 14,017 14.702 14.690 14.690
 
109 13.56~ 13.848 14.133 14.723 14,694
 
14.G69 1i.703
279 13.216 12,929 14.623 

DISCHA,,GE TOTAL PRESSURE 
STATIO' 2A 
CIRC. 'ERCT:T SPA'! FPRO' TIP 
LOC. 
DEG. 10 22 50 70 90
 




1.5 4 6 9

* CX0GRES) 351 354 355.5 3D7 359 
1.969 14.950 14.964 15.055 14.849
14.815 14.877 15.039 15.014 

Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
a Zt3.67 o a *.sps 
360 DEGREE RADIAL DISTORTION POINT NUMBER 232.
 





























































STATION 1 LOC. STATION 2 

TIP HUB DEG. TIP HUB 

12.699 10 * 16.117 
16.629 13.579 94.5 18.553 16.228 

12.575 180 17.654 16.034 







PEPCENT SPAN FROM TIP
 
10 30 50 70 90
 
600.790 584.470 569.580 566.760 561.940
 
599.250 5e7.750 569.580 556.760 556.350
 








PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
13.842 13.953 14.604 14.686 14.699
 
13.940 13.965 14.705 14.712 14.717
 
13P33 13.916 V4.748 14.731 14.722
 






PEqCENT SPAN FROM TIP
 






355.5 7 359 1.5 































































Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
















































































DISCHARGE TOTAL TEMPERATURE 
STATION 2A 
PERCENT SPAN FROM TIP 

























INLET TOTAL PRESSURE 
STATION 0 
PERCENT SPAN FROM TIP 




























DISCHARGE TOTAL PRESSURE 
I STATION 2A 
PERCENT SPAN FROM TIP 








* (DEGREES) 351 354 355.5 357 359 1.5 4 6 9 
17.149 17.717 18.275 17.978 17,136 17.540 18.015 17.992 17,292
 
Table B-i. Basic Distortion Data 360-Degree Radial Distortion (Continued) 









LOC. STATION 1 




















































DISCHARGE TOTAL TEM4 ERATURE 
STATION 2A 
PERCENT SPAN FROM TIP 



























INLET TOTAL PRESSURE 
STATION 0 
PERCENT SPAN FROM TIP 




























DISCHARGE TOTAL PRESSURE 
STATION 2A 
DERCENT SPAN FROM TIP 








* (DEGREES) 351 354 355.5 357 359 1.5 4 6 9 













Table B-i. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
POINT NUMBER 230.
360 DEGREE RADIAL DISTORTION 








 STATION 2 LOC.
LOC. STATION 0 LOC. STATION 1 LOC. 

TI0 HUB DEG. TIP HU1 DEG. TIP HUB DEG.
DEG. 

i0 * 13.610 453 11.611
45 12.081 12.553 
 99
12.628 94.5 15.186 13.584
135 12.073 12.527 102 11.708 





225 12.030 12.514 

12.528 2e6.5 11.700 12.7,13 270 13.959 306 

DISCHARGE TOTAL TEtMPERATURE 
STATION 2A 
CIRC. PERCENT SPAN FROM TIP 
LOC.
 
DEG. 10 30 50 70 90
 
51 570.930 560.050 555.990 554.800 556.010
 
555.200
186 574.170 564.480 558.030 555.610 

295 570.930 561.670 556.010 
 556.420 557.220
4. 













9 13.328 13.560 14.650 14.677 14.687
 
99 13.431 13.516 34-724 14.136 14.710 
189 13;397 13.393 14.161 14.73S 14.714 









DEG. 10 30 50 70 90
 
18.218




359 1.5 4 6

* (DtGR!FS) 351 354 355.5 357 9 
j4.9LO 14.690 15.054 14.971 14.683


















LOC. STATIC,\ 0 

DEG. TIP HUB 

45 14.249 14.29S 

135 14.241 14.293 

225 14,429 14.297 

315 14.241 14.299 

360 DEGREE RADIAL DISTORTION POINT NUMBER 247. 





LOC. STATION 1 LOC. STATION 2 

DEG. TIP HUE DEG. TIP HUB 

3 14.125 10 * 14.833 
102 14.112 14.201 94.5 16.014 14.869 
187.5 14.11t 180 15.724 14.880 











DEG. 10 3: 50 70 90
 
51 5,2.930 342.150 541.360 538.950 538.550 
166 553,20 549.350 42.560 539.360 537.750 
235 552.540 540.150 543.760 540.560 540.160 









DE. 10 30 50 70 90
 
9 14.474 14.506 14.687 14.694 14.689
 
99 14.476 It.531 1&.659 14.691 14.522
 
139 14.474 Lt.L72 14.699 14.699 14.689
 










DEG, 10 30 50 70 90
 
213.0 17,.260 16.643 16.137 
231.0 17036 16.539 
.e 7,9A sPrD 
CIRC.
 
LOC. STATION 2A 
DEG. TIP HUB 
45, 16.157 15.610 
99 15.935 15.612 
193.5 15.868 15.629 
306 15.921 15.711 
9
(DrSREES) 351 354 355.E 357 359 1.5 4 6 
15.706 15.939 16.126 15.844 15.582 15.816 15.987 15.658' 15.758 
Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued) 








CRUISE co0A, IC i'ArloA N7af" 
..ALL 
CIRO. 






















































DISC;,AR,E TOTAL TEPERATU'E 
STAMI 2A 
?E2CE::T rA." Flo': TIP 






















I.L.T TOTAL P<3BSSURE 
STATIOI 0 
PERCEqT 50 A: ' FR'"TID 


























D.SCHARGE TOTAL DRESS'RE 
STATI'X 2A 
'ERCENT SPA',, FROM TIP 








S(DEGREES) 251 354 355.5 357 359 1.5 4 6 9 















Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 

















































































TGTT k TE:?:RATURZ 
£TATI-., ZA 
SA., FRO,! TIP 























I2:LOT TOTAL PRESSURE 
STATIO: 0 
r:RZIU!T SPA FROM TIP 




























DICH,AR$E TOTAL PRESSURE 
STATIC' 2A 
PERCENlT SPA:: FROM TIP 








* (OEGREES) 351 354 355.5 357 359 1.5 4 6 9 
15,438 15.596 15.899 15.558 15.360 15.519 15.681 15.599 15.503 
Table B-i. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
9. SS?icy9- v 4eA./PG a U~ 
POINT NUMBER 245.






LOC. STATI. 0 LOC. 
LEG. TIP HU9 DEG. 

3
45 13.952 14.084 
135 14.C34 14.94 102 

225 13.987 14.3% 137.5 






































* (:!3EZ5) 35: 354 

14.937 15. 4 Q 
Cc, rUleAroA> 70c% C1nZ0A'fftt' 50-" 
WALL STATICS
OCIRC. CIRC. 
STATION I LOC. STATION 2 LOC. STATION 2A 
TIP HUB DEG. TIP HUB DEG. TIP HUd 
10 * 14.116 45 14.874 14.16413.776 
1.230 99 14.696 14.1:3
94.5 15.224











ERCEflT SPAN FROM. TIP
 
10 30 50 70 90
 
541.20 537.790 534.560 531.720 532.130
 
541.020 539.810 534,160 531,320 532.530
 
5L2.620 539.410 536.180 533.350 532.530
 




DE'CT SPAN FROV TIP
 
30 50 70 90
 
1.B291 1&,384 14.673 14.682 14,688
 
14,3 6 14.1O, 14.68'. 14.692 14.688
 
1.,346 14.362 1 697 14.692 14.681
 
1.679 14.691
14.333 i.373 14.687 
DISC IA:GE TOTAL PQESSURE
'
 STATIC . 2A
 
PEICENT 50 A, FROM TIP
 
50 90








:5n.5 257 359 1 5 4 6 

14.982 15.179 15.11415.262 it.099 15.051 1h,144 
Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 









c/rU'sz COA/COI? A I/ '.' 
WALL 
CIRC. 
LOC. STATION I 





eo0 , - /; 
STATION 2 
TIP HUB 























































DISCHARGE TOTAL TEMPERATURE 
STATION 2A 
DERCENT SPAN FROM TIP 



























PERCENT SPAN FROM TIP 




























DISCHARGE TOTAL PRESSURE 
STATION ZA 
PERCENT SPAN FROM TIP 








* (DEGREES) 351 354 355,5 357 359 1.5 4 6 9 
16.009 16.326 16.673 16.239 15.864 16.151 16.395 16.227 16.044 
Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
wI-gXC a '%./&'J A Vds 
POINT NUMBER 243.




LOC. STATION 0 

DEG. TIP HUB 

45 1 .047 1.121 

135 14.055 14.115 

225 14.029 14.111 







































































STATION 1 LOC. STATION 2 

TIP HUB DEG. TIP HUB 

13.866 10 * 14.760 
13.841 13.992 94.5 16.363 14.817 

13.852 180 15.953 14.815 







PERCENT SPAN FROM TIP
 
90
10 30 50 70 

559.310 553.740 547.350 542.550 542.950
 
559.710 555.330 546.950 542.950 542.150
 








PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
14.337 1.413 14.686 14.681 14.695
 
14.3e6 14.429 14.690 14.672 1L.687
 
14.376 14.380 14.708 14.700 14.692
 






PERCENT SPAN FROM TIP
 






355.5 357 359 1.5 4 


































Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued) 













































































DISCHARGE TOTAL TEMPERATURE 
STATION 2A 
PERCENT SPAN FROM TIP 


























INLET TOTAL PRESSURE 
STATION 0 
PERCENT SPAI FROM TIP 




























DISCHARGE TOTAL PRESSURE 
STATION 2A 
PEICENT SPAN FROM TIP 








* (DEGREES) 351 354 355.5 357 359 1.5 4 6 9 
15-623 15*874 16.223 15.874 15.599 15.738 15.996 15.915 15.721 
Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued) 
a~~ op9'eWPP 

















fl. 7M 11-A 



















































CoPI9R5JO go % Cui44qr 
WALL S TATICS 
CIRC. 
STAT-tiON I LOC* STA-ION -
T-LUP HUB DES. UP HUS 
13.421 10 * 13.Zfl 
1IALe5 131666 914.q i42-7 14.68 
13.419 180 15.203 13.990 
131401 13.586 270 15.124 14.013 
DISCNARGE 	 TOTAL T.EZMPERkTURS.TA.T-ON ZA 
PERCENT SPAN FROM TIP
 
10 	 30 50 7-0 90
 
549.-L70 5431560 539.130 536.,700 535.480 
SA3D 5 sAQtaDu 5S5LaAB 53.5.89.01 70 







PERCENT SPAN FROM TIP
 
10 	 30 50 70 90
 
l1-4..59 	 lktW7 14 v675 14,.67 14.678 
14.247 	 izu211 IA±UZ8- 14#69a 14A1k3. 14469 3  
J4&..f3 14 ,#2 J147f1 14.694 




pERCENT SPAN FROM TIP 
10 	 3D 5- 70 9­
.4-B
17.23 	 1 .- 15t.92 
.t7.6 	 16q -QI 
35 5A5 
. 35-7 35.9 "5 4 





































W'e/ca *9.70sO .0,/^a A5? 
Table B-i. Basic Distortion Data 360-Degree Radial I 




LOC. STATION 0 

DEG. TIP HUB 

45 13.588 13.775 

135 13.583. 13.,77-7 

225 13.561 13.756 

315 13.586 13.766 



























































































































































579.580 564.470 558.880 































STATION ZA , 
PERCENT SPAN FROM TIP 
30 50 70 
18.190. 
19.781 18.441 
357 359 1.5. 











































Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
360 DEGREE RADIAL DISTORTION POINT NUMBER 238. 
clau)5se COd rj,su;ORo /lA 14t'Otrd ge~oa s1rro 
WALL STATICS 
CIRC. CIRC, CIRC. CIRC. 
LOC. STATION 0 LOC. STATION I LOC. STATION 2 LOC. STATION 2A 
DEG. TIP HUB DEG. TIP HUB DEG. TIP HUB DEG. TIP HUB 
45 13,516 13.729 3 13.038 10 * 14.672 45 16.860 16.272 
135 13.533 13.728 102 13.060 13.535 94.5 17.482 14.760 99 16.919 16.289 
225 13.481 13.704 197.5 13.071 180 16.681 14.788 193.5 16.727 16.313 









rEr, 10 30 50 70 90
 
51 571.140 559.930 553.940 553.540
 
186 585.390 574.830 561.520 554.740 553.140
 












DEG. 10 30 50 70 90
 
9 14.139 14.230 14.661 1.687 14.f98
 
99 14.165 14.213 14.701 14.711 14.716
 
±s9 14.130 14.1A3 14.715 14.705 14.709
 










DEG. 10 30 50 70 90
 




* (DEGREES) 351 354 355.5 357 359 1.5 4 6 9 
16.619 17.088 17.588 17.059 16.417 16.796 17.295 17.178 16.718
 
Table B-i. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
a ZWSDV A320V' 




LOC. STATION 0 

DEC. TIP HUI 

45 13.441 13.637 

135 13.432 13.650 

225 13.428 13.628 

































































STATION 1 LOC. STATION 2 

TIP HUB DEG. TIP HUB 

12.947 10 * 14.290 
12,948 13.371 94.5 17.010 14.499 

12o977 180 164335 14.390 







PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
568.140 560.150 552.960 552.560
 
552.460 571.370 558.950 553.360 555.360
 






PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
14.027 '1&.109 14.648 14.689 14.687
 
14.104 14.197 14.716 1i.684 14.715
 
14.084 14.070 24.7d#0 0.731 I4.121
 






PERCENT SPAN FROM TIP
 






355.5 357 359 1.5 4 6 





LOC. STATION 2A 
DEG. TIP HUB 
45 16.225 15.606 
99 16.334 15,593 
193.5 16.113 15.604 
306 16.312 15.815 







Table B-I. Basic Distortion Data 360-Degree Radial Distortion (Continued)
 
W-vW&). 'ZtIA@A/1 4tf 





LOCo STATION 0 LOC. 

DEG. TIP HU9 DEG. 

45 13.139 13.403 3 

135 13.172 13.437 102 

225 13.126 13.400 i7.5 




















































STATION 1 LOC. STATION 2 LOC. STATION 2A
 
TIP
TIP HUB DEG. TIP HUB DEG, HUE
 
12.550 10 * 13.451 45 14.660 13.673 
12.536 13.029 94.5 15.85 13.645 99 14.715 13.673
 
12.643 180 15.538 13.6:1 193.5 14.528 13.U23 






PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
566.540 558.560 551.760. 546.150 5L4.140
 
567.340 562.540 552.560 545.750 544.950
 








PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
13.891 14.009 14.654 14.702 IL.699
 
13.985 14.039 14.709 14.710 14.689
 
13.936 13.965 1i.13Z 14.706 14.712
 






PERCENT SPAN FROM TIP
 






355.5 357 359 1.5 4 6 9
 




Basic Distortion Data 
CIJC',FRNTIAL :ISTORTICN 
90-Degree Circumferential Distortion 
A/ :A --





SLTO cOArd6 u Ra'0, 
:ALL 
CIRC. 

































































P,'E.%NT SPAN F<" TIP 



































ZIS~h~t," TOTAL R£ESSU<', 
STATIO': 2A 
O.'CNT 5O'.\ F,,OM TIP 
















t Z~~Z 5 ~ t 2.5 357 3-C9 1.5 4 6 9 
16. 1:15 15.29- 16.3$4 16.,70 16.091 16.194 16.373 16.351 16.107 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
Q.4s6;o .Saasr31 40492 






LOC. STATIOl 1 LOC. STATION 2 

:E3. TIP HU2 DES. TIP HUB 

S 13.699 10 * 15.278 
102 A,3052 14.223 94.5 16.172 15.128 

147 5 137915 180 15.963 15.154 

2-6.5 '3.871 14.189 270 15.577 1i.245 

DISCHARGE TOTAL TE,!?[ERATURi 
STATIO, 2A 
CI3C. ZERCENT 5-AN' FR.O' TIP 
LOS.
 
DEG. 10 30 50 70 90
 
51 5n7.694 5£4,076 549.229 E45.575 524.572 
Id6 349.229 545.901 543.94f 541.497 542.314 
22u ;48.417 545.8lt 543.33 5-+1.,97 542.31k 
I,:LET T:T:L "L.:SSURE 
CIRC. PE :CNT S Pt1v TIP 
31 50 70 90 
14. '4.4 7 
S4.LSL 14.69L 14.709 14,697 2&.699
 
1S9 14.709 1t,710 14.712 L.701 14.691
 
27, 14.473 lL.1? 14.395 14,$98 14,704
 
DISC'iGE TYTAL PRESSURE 
STTIC', 2% 
CIR.C. OZ-'NT SAN F2' TIo 
L-C. 1,C 






%i1 1643 1:.gL5£ 
ZZ.,; :7.34. 14 '7 
234 35.3 7 259 i,, 6 





LOC. STATION 2A 
DEG. TIP HUB 
45 16.094 5 
99 16.295 15.a22 
1923 14.031 15.021 






























Tnhle B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued) 
90 DEGREE CIRCU:FRE\;TIAL CISTCRT1o-. POINT NUNS.... 299'. 
51.7r0CVIc, 4/oA. 70%Y equIVxt5Mt ,%rbAz S,pZKDtO/a. 

.LALL STATICSI
CIRCZ CIRC. CIRC. 
 CIRC.
 
LOC. STATIO' 0 - LOC. STATION 1 LOC. STATION 2 COc. STATION 2A
 
DEG. TIP HUB DES. TIP HUB DEG. TIP HUB 
 DESG. TIP sUB
 
45 13.724 .13.325 3 13-460 
 10 14.824 45 15.673 15.467
 
.135 .lk.S& IA.,0-4 .1.2, 1 a2& 14.069 9.4.5 25..84 14.867 99 15.426 la.&,72
225 13.928 14.037 187.5 13.795 180 
 15.731 14.915 193.5 15.596 15.397
 
315 13.80. l3892 









DEG. 10 30 50 70 90
 
51 551.194 543.769 545.931 542.676 520.794
 
156 A5c525 5-4-a.084- -541tfl44 539.409 539.818 
 I 










DES. 10 3a 50 7Q 90
 
9 14.173 14.249 14.242 14.213 14.227
 
99 14.7.C1 L4.715 14.713 14 717 14.718
 
129 14.701 14,714 14.707 14.704 14.707
 




STAT IDNL .2A 
CIRC. PERCENT SPAN FROM TIP 
LOCK 
DEG. 10 3fl 50 70 90 




* (DEGREES) 351 354 355.5 357 359 1.5 4 61 9
 
.U 5 6A 1.i.714 lSs&1aS t l1 15..65.6 15,669 15.807 15.81i4 15.392 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued) 
S. ............T A )I5TOTIN OINT ,'U'4fE 299. 
64TO COMU/16vfQZ"d 
'ALL STATICS 

































19.5 317.; 3.32,--. 





SV 14.297 .9V 





DIS CARGE TOTAL TE ?E&TL 
STATIC': 2A 
CIRC.P.C.T 5"A: F:1" TI 0 
LOC. 





INLET 	 TOTAL PRESSJRE 
STATI".,! 
CU- PEI:-V'T SG,A, =i TIP 
LC . 
-:1" 	 50 70 v. 
i:3.,: 14.04 . ^179 14-062 13. 913 
; l'.7C 140 7 23 1,72, 14.711 1,722 1ic -4.717 14.,-!9 i!.;O "-709 ! -. 709 
279 14,7.C 14.69 1'.701 14-712 24.716 
OISCAR3E TOTAL '2:-SJ!=E 
STTIO :.24 
PE,'C? ENT SPA. F.,01 TIP 
DL$. 10 32 50 70 90 
42.5 	 16.33k 1 .7 16.111 15..4 lb.747 




* ([sG:<ZES) 351 354 35.5 357 59 1.5 4 6 
14.6U 14&94!? 15 Ql6 15,041 14.05 14.925 15.005 15.037 14.837 
** Faulty Temperature Data; Efficiency Calculated From Extrapolated Temperature Data 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
POINT NUMBER 306.
90 DEGREE CIRCUMFRENTIAL DISTORTIOt: 
547ro C0dVF/Ct0f?A r~o1u So Y £@flIAtWAl eOlOfe 5r 
CIRC. CIRC. 

LOC. STATION 3 LOC. 

DEG. TIP Hue DEG. 

45 14.001 24.357 3 

135 14.p1 '14.236 102 

225 13.990 14.097 1E7.5 






















































































DISCrAR E TOTAL TEMPERATLRE 
SATI ,, 2A 
DEPCE.T SPA,!Fo, TiD 
















INLET TOTAL PRESSURE 
STATIDn 0 
PERCENT SPAN FROM TIP 





















DISCHARCE TOTPL DRESSURE 
STATION 2A 
PERCENT 50AN FSO' TIP 











255.5 357 359 Io= 4 6 
17.-7 17.240 1-63 16.797 1".786 17,055 !.649 
Table B-2. Basic 
w--pk 
Distortion Data 90-Degree 
vI .sews 
Circumferential Distortion (Continued) 
/klpa-***%at 














































































DISCHARGE TOTAL TEMPERATURE 
STATION ZA 
PERCENT SP4 FROV0 TIP 























IWLET TOTAL PRESSURESTATION' 0 
PERCENT SPAN FROV TIP 






















DISCHARGE TOTAL PRESSURE 
STATIO! 2& 
PERCENT SPAN FRO" TIP 














*(E3REES) 351 3-4 ?553 7 359 1.5 4 6 9 
15.462 16,556 15,7,4 16,777 16.&43 16,548 16.821 16.833 16.427 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
j/f too.? A" Ii 




'?C. STATION 0 

DEG, TID HUP 

45 13.475 13.522 
135 13,730 13.s46, 

225 13.6S9 13.P20 






























































STATION 1 LOC. STATION 2 

TIP HUB DEG. TIP HUB 

13.C74 10 * 15;100 
13.556 13.909 94.5 16.417 15.014 

13.453 180 16.166 15.075 







PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
5r4.86 5$.2.256 555.5I 952.735 552.735
 
555,995 552.328 549.879 547.835 547.835
 






PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
1.010 1!-.075 14.092 1&.058 14.082 
14.97 14.709 lt.707 14.705 14.713 
14.71C" 14.11R I.709 la.710 14.701 





PERCENT SPAN FROM TIP
 
0 30 5 70 90
 






355.5 357 359 1.5 4 







































'Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
,GE'13C '' M T.-L OISTOT.TICN POINT NUE' 302. 
S470 CC7 vr:'-zA. 60 FvfVU1 ,I7 5/drt j S -P: 


































2:- CIAP5E TUT;.L T52?2'AT"Il 
STATOg A'­
'
 C... PECE.T ShA .F.:-" TIP
 
LC ­
. 1... 52 70 90 
51 554,. ',53,54- 5L-.3 4 - 5t6.7Pl 5-z8.007
 
15 :45.150 542,711 5"3.120 542.302 542.711
 








V, , 1 - 30 53 7) 9:'
 
9 13,73s 13.855 Sf 13.1,29 13,C29
 
1Q9 2',72' 24.71 2a. '" 14,'05 14.710 
!29 162 14.7 6 '4.698 14.9 14.706 
.IbC%?G! TO,7L "ESSUE 
STATIC. 2A
"'"",..,'E'"T S'AI RO TI"
 
:z. 1) 32 50 70 90
 
42,5 6.e2- 16.615 16.565 ,.4 ...
142
 




{(:sG:ZES) 351 35L ' 55.0 =" 359 i 4.
 
1494'5 15.022 15.14 15,153 15.036 '4.993 15.1'9 15.117 14.,92
 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
a t~t3fl a/P&A A 37 
93 DE3REE CIRC,,FENTIAL D!STORTION 
sL rc C@JI4,flA .A 
'tALL STATICS 
POINT NUMBER 330. 








































































DISCHARSE TOTAL TEVPERATURE 
STATION 2A 
PERCENT SPAN FROM TIP 























INLET TOTAL PRESSURE 
STATION 0 
DERCENT SPAN FROM TIP 




























1SWCLAROE TnTVL ORESVURE 
STATION 2 
E'CENT SPAN FROM TIP 














*'(?:32EF'S 3 1 254 255,5 337 19. 4 6 9 
17.."0 1.332 ?15"713 3 17.830 1?.09k 13,59? 1.591 16,077 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
90 DEGREE CIQCUVFRENTIAL DISTORTION 	 POINT NUMBER 326. 
CIRC. 

LOC. STATION! 0 

DEG. TIP HI'J 

'5 12.965 13.149 

135 13.262 13.46 

225 13.131 13.352 

315 	 :2.91' 13.092 

0n 














































6 U/?,1 - STAT J//00 
WALL STATICS 
CIRC. 
STATION I LOC. STATION 2 
TIP HUB DEG. TIP HUB 
12.180 10 * 15.912 
13.053 13.567 94.5 17.707 15.380 
12.755 - 10 17.242 15.4C7 
12.740 13.-22 270 17.234 15.682 
DISCHARGE TOTAL TEMPERATURE 
STATION 2A 
PERCENT SPAN PRO" TIP 
10 30 50 70 90
 
599,794 550.309 579.134 572.372 572.769
 
579.393 571,179 565.199 561.979 563.586
 
5s1.75 572.392 567.190 562.783 565.189
 
INLT 	 TOTAL ORESSURE 
STATIO' 0 
PEPCENT SPAN FROM TIP
 
10 30 50 70 90
 
13.704 13.784 13.793 13.753 13,798
 
14.655 14,.711 14.701 14.713 14.713
 
1-.736 36.72 14.71a 14.724 1.707

.i,57; 1A.69195 14.708 
:..CAR'3. TOTAL PRESSURE 
STATION 2A
 
OEOCENT SPAN FROM TIP
 
50'O 	 90 






55.,5 357 359 1.5 4 
18-003 17.249 17.260 17.474 17.881 



































Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
£56.5?? %CS,#477tO.SS 
90 DESREE CIRCUMFRENTIAL DISTORTION POINT NUMBER 323.
 
StTO C ODArF1UeA71 /00 Yo -PVVAA '71 ,eOrcr -Pfr 
WALL STATICS 
CIRC. CIRC. CIRC. CIRC. 
LOC. STATION 0 LOC. STATION 1 LOC. STATION 2 LOC. STATION 2A 
DEG. TIP HUQ DEG. TIP HUB DEG. TIP HUB DEG. TIP HUB 
45 12.522,17' 12,723 3 11.S13 10 * 15.093 45 16.853 16.286 
.5 ZS=3S bl 3 a S 12 12.712 13.227 94.5 17.149 14.978 99 16.756 16.191 
193.5 16.565 16.112 
315 12,72n." 12,1 - 296,5 12.615 13.209 270 16.647 15.540 306 16.487 15.333 




CIRC. PERCENT SPAN FROV TIP
 
LOC. 
DEG. 12 30 53 72 90 
51 592.712 520.9e5 571.101 567.516 567.915 
IE6 -75.253 5-7.516 552.513 559.904 55.316 
225 576.253 567.117 563.91e 551.110 560.306 
ol 0'3 
V LET TOTtL PRESSURE 
STATION 0 
CIRC. PERCENT SPAN FROM TIP 
LOC. 
DFS, 10 30 50 73 90 
9 13 474 1i.595 13.578 13.570 13.579 
99 11.69s" 14.715 14.721 14.715 14.711 
i.9 14.702 11,715 14.717 14.726 1&.711 




CIRC. PERCENT SPAN FROM TIP 
LOC. 
DES. 10 31 50 70 90 
12.5 19,914 19,293 12.459 17.883 17.462
 
19.'39 19.479 19.051 
226,5 19,LE 19.1i9 
(DGREES) 351 354 ?55.5 357 359 1.5 4 6 9
 
16-534 i5.922 17,311 17.122 16.550 16.801 17.142 17.109 16.625 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
a tS.40i 	 sI r 




L2C. STiTIO- 0 

DES. TiO HU9 

45 11o972 12 6 
135 12.722 2.92 

225 12. 751 !:996 




























































STATION; I LOC. STATION 2 
TIP HUB DEG. TIP HUB 
!l.41R 10 * 13.387 
i2.47 12.866 94.5 15.341 11.011 
12,L90 10 15.122 13.941 





PERCENT SPAN FROM TIP
 
11 30 50 70 90
 
577.68 5-S.a143 5 5.375 51.777 558.971
 
562.5'c 55r.7!1 C55.751 554.241 55.751
 
542.178 	 556.!57 556.959 557.361
 
IVLET TOTAL DRESSURESTATION 0
 
PEPCENT SPAN FRO" TIP
 
10 30 50 70 90 
13.12 1.36 13.342 13.341 1?.242
 
14,669 	 1&.710 IL.710 i4.714 1.727 
4.'2 14.727 1.7051 .742 	 l,71! 




PERCENT SPAN FROM TIP 
10 a0 50 70 90
 
17.721 17.349 l'.468 16.953 16.542
 




155.5 	 357 359 15 4 





























Table B-2. Basic Distortion Data 90-Degree Circumferential Distortioni(Continued)
 
/ u #1e.6 "a s° 
90 DE.3REE CIRaCV'F...TIAL DISTORTION POINT NUMBER 280. 
CRUU5j CCMFICUeATION %0 eP-4/-Atfl / 7.V 5P&rO 
CRC.RC. WALL STATICS CiRC. CIRC. 
LL;C. STATID,, 0 LOC. STATION 1 LOC. STATION 2 LOC. STATION 2A 
,E . TIP 11JE E3. TIP HUB DES. TIP HUB DEG. TIP HJ3 
4 14.264 14.303 3 14.056 10 * 14.995 45 15.952 15.637 
135 14.376 14.396 102 14.251 14.291 04.5 16.134 14.877 99 15.976 15.609 
22D 14.321 14,'56 127.5 14.219 180 15.708 14.871 193.5 15.839 15 qs 
31D 14.27& 14.315 25o,5 14.183 14.246 273 15.a93 14.923 506 15.,0,2 "i.675 
w CAxE TOTAL TE-' ERATURE 
STATIO, 2A 
CIC. ERCENT SPAN FRI" TIP 
LJC. 
DE3. 10 30 50 70 90 
51 5;B.130 f,0409 545,210 $40,383 538.767
 
186 4C.C13 546.02 54^.736 537 959 i3S7 4
 




!':LET TOTAL PIVSVU'E 
STATION 0
 
CiiC. 0FmESCST S.' FPZrh TIP 
.I ...... S-. 7,T 
-- - ,1 9 0 
~? > 064 :423,1.63 :.7 'i-!94 
1 14. 6 %47 14.63" 1 6327 ~~ i--592 I,> .. 1 1,=: i.0
 
LISC,AR3E T3TAL 0 E$SU,, 
ST/ ... 2,',
C . -C..,C. F'XI TIO. Sr°A' 
'A 30 50 70 90 
L2 5 :7,3',,". ' 16-7-5 16,0!! 15.730
 




1(1.3)1 33F-. .S.5. .7 350 2.3 4 6 9
 
S :v' :.!5 :5 m 1725 1~e9 16.080 13.969 15.861.
 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
w-vs"&33.66' Pu/P*r aPIS 
90 DE3RCE CIRCU:'FRE.TI\L DISTORTIC' OOI T NUMBER 233. 
CIRC, 

LOC. ST,710:. 0 

DEG. TIP HUS 

45 14.185 14.211 

135 14.305 14.332 

225 14.277 14.33C 





















































STATION 1 LOC. STATION 2 

TIP HUB DEC. T!' HUB 

i3.999 10 * 14.741 
14.136 1.213 94.5 15.924 14.801 

14.157 180 15.678 14.777 

14.1Z5 14.200 270 15.768 14.783 

2ISCF:ARGE T0TPL TEPER TUE 
STATIO'. 2A
 
PERCENT ZPAN FROM TIP 
13 30 50 70 93 
549.033 548.286 542.626 539.471 37 559
 
54.691 544.291 539.374 536.647 536.243
 






PERCT SPAN FROM TI0
 
15 3 50 70 90 
14-;2O 14,445 14.452 .1,4e.3 14.448
 
14.L3 14,625 14,4"5 14.69C 14.687
 
14.696 14.699 ,4.700 14.691 ,4.6b7
 






PZ9CrNT SPAN F.OG" TIP
 
13 3C 50 70 90 






355.5 357 359 1.5 4 6 

CIRC. 
LOC. STATION 2A 
DEG. TIP HUB 
45 15.600 15.49U 
99 15.772 15.453 
193.5 15.660 15.42E 




15.675 15.864 15.910 15.802 15.585 18.757 15.912 15,838 15.695
 
Table B-2. Basic Digtortion Data 90-Degree Circumferential Distortion (Continued)
 
&~1-~ d%&.P A4.1moan 






























45 14.097 14.150 3 13.913 10 * 14.536 45 15.559 15.24b 
135 14 .256 14.317 102 14.099 14.154 94.5 15.912 14.706 99 15.519 15.168 
225 14.254 14.310 187.5 14.11C IO 15.586 14.670 193.5 15.439 15.163 
315 14.181 14.233 26.5 14.077 14.151 270 15.611 14.675 306 15.511 15.324 
DISCHARGE TOTAL TEXPERATURE 
STATION 2A 
CIRC. PLRCENT SPAN FRd TIP 
LOC. 
DEG, 10 5C 53 70 90 
51 547.614 546.913 542.800 539.576 538.363 
136 545.210. 543.6U3 539.979 537.554 537.554 
25 545,210 V43.202 541.199 537.959 537.959 
133C0 
INLET TOTAL PRESSURE 
STATION ^ 
CIlC. PERCENT SPAN FROM TIP 
LOC. 
., 10 33 50 70 90 













279 14.637 14.697 1*."59B 1,.701 14 7-2 
DISCXARGE TOTAL PRESUIE 
CIRC. 
STATION 2A 
PEPCENT S0 AN FROM TIP 
LOC. 
DEG. 10 30 50 70 90 
42.5 17.159 16.82c 16.429 16.251 15.869 
213.0 17.?14 16,51. 16.190 
231.0 16.825 16.415 
• (JEGREE3) 351 3D4 355.E 3S7 259 1.5 4 9 
15.494 15.7 15.736 15.651 15.43a 15.5v^ 15.73s 15.676 15.532 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued) 
W-vW& #5SO 4 /#46 A.40% 
9C D.GREE dI,,Z"'7RE. TIAL ZI3T..TICN POINT NUMBER 276. 





LUC. 3TATI0,, 0 LOC. STATI:. 




DE . Tir ,J2 DE, TI? r1U EC. TI.-

45 la.92c 13.961 3 13.L-,3 1 14.039 45 '4.6t2 14.273
 
135 14.i11 14.1't 2 13.934 13.99S 94.5 15.253 14.28z 99 14 646 14.1JZ
 
14.;h7 1;4.i6
223 14.127 14.Zo3 137.5 13.94 160 15..99 14.225 93.5 

31D 14.345 .4.;2 205,5 13.?zI 14.002 27: 15.047 4.309 326 14.65e 14.323
 
DISCHARGE TOTAL TEM'DERATU F 
STTIN 2A 
CIRC. o0RCE.T SPA' FlOv TIP 
LOC. 
10 3? 51 '9 
51 '42.-9 540.024 537.999 535.561 538.404 
ia6 :3a,4:& 2~.70 5Z .O b52.,02 5:2.709 
22 137,12' ;57.17 3. ~. 5-32525 521.525 
332 
-a 
CI',, :,C:,,T 3PA. F,%":, TI--
DESC9 5' 70 
!-o.33, 0 I& 5 3 ',.327 '4.,-'5 
$3 .A 14.70' :4.700 14.49? >.7C7 
1 :'-.7::7 14.714 14.709 14.4707 1.-694 
279 14.,91 14.38 14.591 14,70' 14697 
5ISCI:'gE T-TAL 'RESSU 
STATI': 2A
 
Cf1. ?tCE\1T &O'."I FRO" TIP 
L,,.
 
.G-c 1l 30 5 7 92 
42 ..4,-- 13.169 15.9o 15.739 l5.4S4
 
213.0 16. C4 :3.121 15.765 
231.0 11.293 16.%7
 
( DEGREES) 3b1 354 33.5,. 257 339 1.5 4 
14.915 15.Z1c 15.O50 15.- 7 14.933 14.996 15-102 15.1C6 14.999 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
9C DE3REE CIRCU"FlE.,TI\L ISTRTICX. 0'0T ,UM3E. 267,
 
C/?U/Sfr C 041/ fl £4 4c4A ZS U VAmj -rvgaprr 
,.ALL STATICS
 
CIRC. CIRC. CRC. CIRC.
 
LX. ,T712:.T. S, TIO. LOC.
T ' .. 1 LCC. 2 STATIC,. 21.
 
, TI' HUR 2EG. TIP L1,.ts DEG. TIP HUB DEG. TIP HUt
 
45 l'.132 14.174 3 13.806 10 * 15.056 45 16.305 15.879 
135 14.262 14.319 102 !A261 14.176 94.5 16.560 14.894 99 16.354 15,.939 
225 14.1a4 1,.264 1S7.5 1.')44 190 15.979 1&.896 193.5 16.139 15.83o 





PE2CE:T SPAN FROI: TIP
 
* . 1$ 3- 50 70 90 
$1 513.3;2- ;:38.254 5 2.221 44.s1A 51L3.'-07
 
IS6 3i9&7-' 5 -47.0,53 542.997 ,L2.!S4
 







CIRC. OEOCENT SPAN FROM TIP 
LOC. 
DES. 10 30 50 70 90 
9 l1,379 1t.383 14.409 14.395 14.408
 
09 IL.696 111.695 14.687 1.703 14.704
 
10 14CV56 14.715 IA. I16 14.701 14.597
 










DEG., 10 30 50 70 90
 
42.5 12.251 17.774 17.360 16.278 15.987
 




* . ,G_ES)51 354 355.5 357 359 1.5 4 6 9 
16..2 1S 361 16.392 16.357 16.037 16.242 16.499 16.369 16.182
 
Table B-2. 
 Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
90 DEGREE CIRCU'IPRENTIAL DISTORTION 

























































OI$CiAROE TOTAL TEMIPERATU.E 
STATIO:, ZA 
PERCENT SPA% FROM TIP 





















D E , J 
IgLET TOTAL PRESSURE 
STATIO:4 0
DECENT SPA.' FROj TIP 
-.R...1... 50 TQ 




























DISCIARGE TOTAL PRESSURE 
STATI. 24 
'ERZE\T S0 A"FR, TIP 











17 0 54 
15.925 
15,728 
'* (OE&AEEZ) 51 3 
- - "7 339 1.5 4 6 9 
15.994 1o.22 lt.322 11.2t- 15.9C4 16.103 16.34P 16.251 16.052 
Table B-2. Basic Distortion Data 90-Degree Circumferential DistortionI (Continued)
 
90 DE3REZ CII ,CUMFENTAL :I5TORT:C POI'T ,UMSER 273.
 
CRdUIrf COM/s r/t, d; /,44.Lr,;rt/' Ct,-rO 
CIRC. 




















































DISCHARGE TOTAL TE-D0 EATURE 
STATIC% 2A 
'ERCET SPA': FRao TIP 



















:.LZT TOTAL ORESSRE 
STATO% Q 
PERCENT SPAN cROM TIo 



























ISC-iARGE TOTAL ORESSURE 
STATIC'; ZA 
,PRCE.TSPA% FRO, TIP 














(CDEGREES) 351 354 355J5 35 " 359 1.5 4 6 9 
15.613 1.58.46 ' 15.921 15.240 15.559 15.730 15.921 15.894 15.685 
-4 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 




LOC. STATICN 0 
DEG. TI? HUB 
45 13.648 13.737 

135 13.93S 14.039 

225 13.935 14.037 





















































STATI...l 1 LOC. STATION 2 
TIP HUE DEG. TIP HUB 
13.299 10 * 13.745 
13.662 13.774 94.5 15.418 14.132 
13.710 180 15.237 14.076 





PERCENST SPAN FROM TIP
 
O a0 50 70 90
 
59.275 46.022 5114.390 5A0.707 541.527
 
545.207 543 164 529.065 536.596 537.419
 






PPRCFNT SAN FROM TIP
 
10 2, 50 70 90
 
14.138 1 .222 14.206 14.209 14.225
 
14.601 14.684 14.689 14.691 14.596
 
14.679 14.704 14.701 14.690 14.675
 






E, .T SPA!, Fa34 TIP 
i.0 30 50 70 90 







LOC. STATIZ.J 2;, 
DEG. TIP HU6 
45 14.641 14.35 
99 14.636 13.923 
193.5 14.503 14.005 
306 14.580 14.1O 
(U5 C) 21 j z55o 357 359 1,5 4 6 9 
' "C 4 151'1 15.152 4.98 5 7 15.231 15.060 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
90 DEGREE CIRCUMFRENTIAL DISTORTION POINT NUMBER 254.
 
C,82/,s CoA)rI6pw71t oo t VA3 twr Rorot 5/gF Dloo %
CIRC. 

LOC. STATION 0 

DEG. TIP HUB 

45 13.802 13.841 

135 14.005 14.065 

225 13.829 13.937 





























































STATION I LOC. STATION 2 
TIP HUB DEG. TIP HUB 
13.078 10 * 15.554 
13.929 13.888 94.5 17.748 14.975 
13.485 180 16.636 14.915 





PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
5,91.945 583.576 573.514 562.115 561.296
 
582.374 575.131 563.753 558.009 555.949
 






PERCENT SPAN FROM TIP
 
10 30 50 70 90
 
14.167 14.240 14.214 14.188 1&.222
 
14.690 14.70& 14.710 14.701 14.704
 
14.716 14.709 14.712 14.711 14.694
 
lt.690 1i.707






PERCENT SPAN FROM TIP
 
10 30 50 70 90
 






355.5 357 359 1.5 1 



































Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 
£-ela 12lJ7.0k/0 a AMO 
90 DEGREE CIRCU'MFRENTIAL DISTORTION POINT NUJBFR 257. 
C/ZQISC CoA'VP1 /? 9 101V lo -?, r, .'1VA4vr AtJ,, -'src 
WALL STATICS 
CIRC. CIPC. CIRC. CIRC. 
LOC. 
DEG. 














45 13.586 13.665 3 12.903 10 * 15.069 45 16.874 1-.217 
135 13.836 13.941 102 13.582 13,723 94.5 17.402 1.764 99 16.868 lt.-27 
225 13.756 '13.877 187.5 13.362 180 16.705 14.730 193.5 16.k78 16.1C2 




CIRC. PERCENT SPAf: FROM TID 
LOC. 
DEG. 10 30 51 7 90 
51 585.237 531.218 71.504 562.08 559.214 
186 577.991 570.690 561.685 555.494 554.666 







CIRC. PERCENT SPAN FROm TIP
 
LOC 
DEG. 10 30 5C 70 90 
9 1L.O7 14.143 14.133 14.110 14.149
 
99 14.695 14.70 14.706 14.709 14.720
 
1?9 14.76 1a.709 14.712 14.700 14.700
 










DEG. 10 30 50 70 90
 
42.5 20.647 19.616 18.806 17.025 16.399
 




* CDEGREES) 351 354 155.5 357 359 1.5 4 6 9 
16.796 17,179 17.215 17.301 16.686 16.944 17.417 17.368 16.969
 
Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion 




CIRC. 	 CIRC. 
 CIRC. 

LCC. STATION 0 
 LOC. STATION I LOC. STATION 2 

DEG. TIP HU9 DEG. TIP HUB 	 TIP
DEG. 	 HUB 

45 13.237 13.328 3 12.646 10 * 13.944 
135 13.644 13.752 102 13.148 13.391 94.5 16.718 14.373 
225 13.623 13.751 187.5 13.200 180 16.247 14.275 










ZEG. 10 30 50 70 
 90
 
51 563,707 560.508 554.078 548.007 546.788 
186 560.90Q 554.078 548.818 542.302 543.120 










DEG. 10 31' 50 70 90
 
9 13.906 14.006 13.996 13.967 13.996
 
99 14.587 14.691 14.695 14.705 14.718
 
189 14.706 14.710 14.708 14.702 14.687
 










DEC. 10 30 50 70 90
 
42.5 19.555 13.674 13.008 17.466 16.520
 
213.0 19.304 18.335 	 17.556
 
231.0 	 18.842 17.989
 
(lCDR!S) 351 354 355.5 
 357 359 1.5 4 6 





LOC. STATION 2A 
DEG. TIP HUB 
45 15.931 15.294 
99 15.881 15.098 
193.5 15.632 15.063 





Table B-2. Basic Distortion Data 90-Degree Circumferential Distortion (Continued)
 













































































DISCHARGE TOTAL TEvPERATURE 
STATION 2A 
PERCENT SPAN FROM TIP 























I ]LET TOTAL PRESSURE 
STATION 0 
PERCENT SPAN FROM TIP 




























DISCHARGE TOTAL 0 RESSURE 
STATION 2A 
PERCENT SPAN FROM TIP 














(DEGRE~b) 351 354 355.5 357 359 1.5 4 6 9 
15.106 15.396 15.802 15.561 15.207 15.295 15.547 15.596 15.280 
APPENDIX C
 
DERIVATION OF STALL MARGIN DEFINITION
 
The definition of the compressor stability or stall margin used herein
 
is developed from continuity considerations. The model used for this
 
development is comprised of a compressor stage and a flow restricting
 
area downstream of the stage as shown schematically in figure C-1. At
 
the flow restriction, the flow rate may be expressed as follows:
 
fw (M2) x A12 x P2 (C-l) 
where the quantity f (M2) 2 , a function of the local Mach number. 
w 2 P A2
 
Expressing equation (C-1) in terms of the compressor inlet corrected air­
flow yields
 
W 0I P2 1 2116
= fw (M2) x A2 x x x (C2)
 
x TI1T1 518.6
 or P/P1 _ 2.2 p2 2116 (0-3) 
518.6
 
P 2 t/ _ J -7rTlx 2116
 
or W f (M2) x A 2
 
Ww 2 2 
-Thi... rltti~hip- ma--be-depihted--on he E6mpiessor map by consider 
ing the quantity on the right side of the equation to be the parameter as
 
shown in figure C-2. The quantity Jf%7ji although clearly associated
 , 

with the compressor, has been combined with the flow restriction asso­
ciated quantities fw (M2) and A2 for simplicity. This measure is justi­
fied because the change in compressor pressure ratio, (P2/P1 ), is much
 




If the compressor, operating initially at point A in figure C-2, is
 
caused to stall (point B) by changing the downstream flow restriction,
 






100 B - 1 A_ [ (M x A ]B [f w xA 
x 100 x 100
 
W_ x A1 Ag1 A [r 
Thus, it may be noted that the percentage change in the flow restriction
 
parameter required to change the compressor operating point from A to B,
 
the stall limit, is equal to the percentage change in P2 from A to B;
 
and this quantity is therefore defined as the compressor stability margin





_I 0 _I 
In the case of the compressor characteristic denoted by points A', C' and
 
B' of figure C-2, it may be noted that the same change in flow restric­
tion area and/or fw (M 2) that causes the compressor operation to shift
 
from point A to point B will cause a shift from point A' to point C' and
 
will not cause- instability. At this speed a further increase is required
 
to force operation to shift to point B' and cause stall. Thus, the sta­
bility margin on this speed line (based on point A') is greater than that
 
on the former speed line (based on point A). This comparison illustrates
 
an important quality of this definition of stability margin, in that it
 
provides a means of equating both flow range and pressure rise capability
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